Supplementary
. The regulation of metastatic colonization and metabolic stress resistance by fascin. Related to Fig. 1 A, Western blotting showing the efficiency of fascin knockdown with shRNA or knockout with CRISPR/Cas9 in NSCLC cells. B, doxycycline treatment induced the expression of Tet-On Cas9 and fascin knockout in LLC cells. C, representative images showing LLC cells (red, arrow head) and vascular endothelial cells (green). LLC cells labeled with mApple-Lifeact were injected via tail vein into Albino BL6 mice. The mice were euthanized at 2, 24 or 48 hours after injection. The blood vasculature were labeled with tail-vein injected DyLight 488 Labeled Lycopersicon Esculentum Lectin prior to euthanization and the LLC cells and vasculature were imaged using FV1000 MPE Multiphoton Laser Scanning Microscope (Olympus). D, quantitation of extravasated LLC cells at different time points after tail-vein injection. n=3 mice per group. n>150 cells were evaluated for each mice. E and F, representative image (E) and H&E staining (F) of extracted lungs from mice fed with control (doxy -) or doxycycline chow (doxy +) in inducible fascin KO metastatic expansion experiment. G, the effects of fascin KO on tumor growth in subcutaneously implanted LLC cells (1x10 5 cells per injection). Data shown are mean ± SD from 10 tumors per group. H, representative immunohistochemistry staining showing expression of fascin in the lung of control (doxy-) and fascin inducible knockout (doxy +) group. Staining in tumor tissue and normal lung tissue far away from the tumor is shown. I and J, the effects of fascin knockout (KO), overexpression (OE) or knockdown (I) on NSCLC cell proliferation in medium containing 10 mM or 1 mM glucose. n=3 biological replicates. Data in G, I and J were analyzed using two-tailed, two-sample unpaired Student's t-test. Supplementary Figure S6 . The regulation of mtDNA nucleoids by fascin. Related to Fig. 6 . A, the effects of fascin knockout on mtDNA levels. B and C, the effects of INF2-CAAX knockdown on mtDNA levels (B) and the RNA transcript levels of mt-ND1, 16S rRNA and NDUFB8. D, the effects of fascin overexpression and INF2-CAAX knockdown on mtDNA levels in H1650 and H23 cells. E, the aggregation and enlargement of mtDNA nucleoids in fascin knockout and H23 cells. F, treatment with DNase I abolished the staining of mtDNA nucleoids, nucleoid aggregates and DAPI staining (blue) in fascin KO H1650 cells, confirming the specificity of the antibody. G, TOM20 western blotting showing that the cytosolic fraction used for mtDNA extraction was free of mitochondrial contamination. Cyto. and mito. indicate supernatant (cytosolic) and mitochondrial (pellet) fractions after 20,000g centrifugation. H, quantitation of proportion of cells with mtDNA aggregates in H1650 cells expressing control shRNA, fascin shRNA or fascin shRNA plus rescue with wild type or mutant fascin. n=30 cells per group were used for quantitation. Data were analyzed using Fisher's exact test. Representative images used for quantitation are shown in Fig. 6F. I-K , the effects of Drp1 shRNA on mtDNA aggregation (I), mitochcondrial OCR (J) and the protein levels of mtND1 (K) in H1650 cells. Arrows indicate mtDNA nucleoid aggregates. L, the effects of Drp1 knockdown on mtDNA levels in H1650 cells, as determined by qPCR. M and N, fascin was overexpressed in H1650 cells overexpressing control shRNA or Drp1 shRNA, and the effects off fascin overexpression on mt-ND1, NDUFB8 protein levels (M) and mitochondrial OCR (N) was determined. A-D, n= 3 independent samples per group. Data were analyzed using two-tailed, two-sample unpaired Student's t-test. Representative results from at least three independent experiments are shown. J, L and N, n= 3 biological replicates per group. Representative results from at least three independent experiments are shown. Fig. 7. A-C , the effects of fascin overexpression and INF2-CAAX knockdown on whole-body photon flux (A), bioluminescence signals in the head (B, images; C, quantitation of photon flux). n=7 or 8 mice per group, as indicated. D, H&E staining to show the presence of brain metastasis in a extracted brain from the fascin overexpression group. E, schematics showing ectopic yeast NDI1 allows mitochondria to bypass Complex I to use NADH as electron donor for OXPHOS. F-H, the effects of ectopically expressed yeast NDI1 was able to restore reserve capacity OCR (F) and resistance to metabolic stresses induced by glucose limitation (G) and phenformin (H) in fascin KO H23 cells. n=3 biological replicates per group. I, the effects of fascin depletion and ectopic NDI1 on cellular ROS, as determined by DHE staining and flow cytometry. The unstained cells were used as negative control. J and K, the effect of antioxidant NAC (10 mM) and mitoTEMPO (10 µM) treatment on phenformin-induced cell death (J) and cell proliferation under glucose limitation (1mM) (K) in control or fascin KO NSCLC cells. L, schematic illustration showing that fascin regulates mitochondrial dynamics and mtDNA by remodeling mtF-actin. Fascin depletion destabilizes mtF-actin, inhibits Drp1 recruitment and disrupts the homeostasis of mtDNA, which results in mtDNA loss and inhibition of respiratory complex biogenesis. Inhibition of fascin in metastatic cancer cells may decrease energy stress resistance and inhibit metastatic expansion. *** and **, p< 0.001 and 0.01, respectively, two-tailed Student's t-test. Supplementary Table S1 . Association between Fascin expression and clinicopathological features of patients with lung adenocarcinoma. Related to Figure 1 .

Supplementary Figure S7. Fascin promotes lung cancer metastasis by remodeling mtFactin and augmenting mitochondrial OXPHOS. Related to
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